Abstract-In this paper we describe a system which uses statistical eye modeling to track the eyes and detect eyes blinking. The main challenge was to design an eye model robust to small variations of head pose and to extract the parameters of the model which encode the variation caused by blinking. In our article, a proof-of-concept model for the eye region area is constructed, using the Active Appearance Model (AAM) techniques [9] , having as main target the extraction of the eye blinking parameters. Using this information, a blink detector is developed. To our knowledge, the AAM was not used yet to model the eye blinking. It has been used though by D. W. Hansen et al. [10] , to model the eye region for gaze tracking, but their method cannot be employed in its current setting for blinking eyes. This paper is organized as follows. Section 2 presents the model description. Section 3 gives an overview of the system permitting the eye tracking and the blink detector. Section 4 describes some experimental results and the current challenges of our model. Finally, the conclusions and future work are presented in Section 5
I. INTRODUCTION
Being one of the significant features of the human face, eyes play an important role in a large area of consumeroriented applications, like facial expression analysis [1] , computer animation [2] , [3] , driver awareness systems [4] , [8] , film and advertising industry [7] or assisting people with disability by eye-based communication interface [5] , [6] . In consequence, eye-related applications have received a great deal of attention lately. However In our article, a proof-of-concept model for the eye region area is constructed, using the Active Appearance Model (AAM) techniques [9] , having as main target the extraction of the eye blinking parameters. Using this information, a blink detector is developed. To our knowledge, the AAM was not used yet to model the eye blinking. It has been used though by D. W. Hansen et al. [10] We tested the proposed model c database [11] or on pictures taken es containing different subjects with the The results proved to be encouraging. able to locate the right parameters foi state of the eyes and so to identify a po IV.CONCLUSIONS In this paper, we analyzed the possibility of using AAM ------------------------------------------------based As future work we want to extend the technique so that to increase the robustness to eye gazing and large pose RVIEW variations.
III. SYSTEM OVE]
We propose a robust, accurate algorithm to track the eyes and detect eye blinks. The presented method employs the AAM parameters information in order to recognize the blinking. As exposed in Fig. 3 , the eye detection is inferred from the Viola-Jones face detection algorithm [12] , by using a statistical relation between the face parameters and the eye parameters taught from the training dataset. Table I shows the tested performance of the proposed system. 
